. Obtained crystal structure parameters.
Lattice constants a and c, z coordinate, occupancy of Se at Ch1 site (g(Se1)), and reliable factor of Rietveld refinement (Rwp) for Ce1-xNdxO0.5F0.5BiS2, LaO0.5F0.5Bi(S1-ySey)2, Nd0.8Sm0.2O0.5F0.5BiS2, and Nd0.6Sm0.4O0.5F0.5BiS2 are listed. Atomic coordinate for the REO0.5F0.5BiS2 series are RE(0, 0.5, z), Bi(0, 0.5, z) , Ch1(0, 0.5, z) , Ch2(0, 0.5, z), and O/F(0, 0, 0). We have discussed the importance of the anion-anion interactions to understand the physical properties of REO0.5F0.5BiCh2. We have estimated several anion-anion distances for NdO0.5F0.5BiS2 and LaO0.5F0.5BiSSe because the in-plane chemical pressure effects are large enough for the emergence of bulk superconductivity in these compounds.
<NdO0.5F0.5BiS2>
We have estimated S1-S1 distances of NdO0.5F0.5BiS2. The in-plane S1-S1
distance is 4.00 Å, and the S1-S2 distance is 3.79 Å. The inter-plane S1-S1 distance is 4.36 Å. In this material, all the Ch sites are occupied with S 2-. Hence, the double of ionic radius of S 2-(1.84 Å × 2 = 3.68 Å) could be a scale when discussing the importance of the anion-anion interactions. The shortest S1-S2 distance is 3.79 Å, which is longer than 3.68 Å. Therefore, we consider that the anion-anion interactions would not be significant, and do not largely affect the physical properties and electronic structure as compared to the importance of in-plane Bi-Ch (cation-anion) interaction.
<LaO0.5F0.5BiSSe>
The in-plane Ch1-Ch1 distance is 4.13 Å, which is longer than the double of ionic radius of Se 2-(1.98 × 2 = 3.96 Å). The inter-plane Ch1-Ch1 distance is 4.40 Å. The
Ch1-Ch2 distance of 3.95 Å is the shortest among all the anion-anion distances. This value is comparable to the double of ionic radius of Se 2-(1.98 × 2 = 3.96 Å). In real, the Ch2 site is mainly occupied by S 2-; hence, we consider that the anion-anion interactions should not greatly affect the physical properties and electronic structure as compared to the case of in-plane Bi-Ch interaction.
Anion-anion interactions would exist in some BiCh2-based materials to a certain extent. However, on the basis of above discussion, we consider that anion-anion interactions should not affect the evolution of superconductivity at least in Ce1-xNdxO0.5F0.5BiS2 and LaO0.5F0.5Bi(S1-ySey)2. Hence, we conclude that the structure parameter which is the most important for the evolution of superconductivity in these materials is the in-plane chemical pressure as explained in the main text.
